Aim-To describe the characteristics of case-managed patients presenting at accident and emergency (A & E) and to explore the distribution of their attendances and admissions.
purpose of this programme was to reduce hospital admissions and improve quality of life by offering integrated and holistic care management to patients with complex, multiple long-term conditions at risk of hospitalisation. The evaluation of the two-year pilot programme indicated that it had not reduced hospital admissions, but the patients and carers valued the service in other ways such as the case manager's clinical skills and availability and appreciated the service (Gravelle et al. 2007) . In 2013, a £50 million pilot scheme was announced to extend the hours of primary health care over growing concerns of the burden on A & E and speculation that the operating hours of primary care were forcing patients to overuse A & E services out-of-hours (NHS England 2014 , Lazou 2015 . This raises the question of whether the Monday to Friday standard operating hours of the case management programme result in a disproportionate amount of out-of-hours hospital admissions for its patient population.
BACKGROUND
The NHS and global healthcare is challenged with providing high quality care and support for people suffering with long-term conditions. It is estimated 17. 5 million adults in Great Britain are living with
Understanding the distribution of A&E attendances and hospital admissions for the case managed population: a single case cross sectional study. . In Department of Health policy, the strategic aim of introducing 3000 case managers was to reduce reliance on hospital care, increase the range and responsiveness of community services, improve the quality of care for people with LTCs and plan for, predict and prevent crises in care management. Hutt et al. (2004) wrote that case managers should support new ways of working to reduce unplanned admissions.
Much debate has arisen following the Gravelle et al. (2007) publication that indicated there was no reduction in emergency admission rates to hospital regarding the effectiveness of services. Hutt and Rosen (2005) and Roland et al. (2005) further emphasised weak evidence in the reduction of hospital admissions, work force and training issues, and patient selection and identification stratification methods used in case management. The overuse of acute services has drawn recent media attention following a report which indicated a 'weekend effect' and it has been suggested that extended service hours of community provision could reduce the burden on the acute setting (Hamilton et al. 2016) .
Traditionally, the case management of patients is delivered between the hours of 8am and 6pm advancing the question; do case managed patients rely on acute service provision out-of-hours?
METHODS

Aim
The aim of this study was to describe the characteristics of case managed patients presenting at accident and emergency and to explore the distribution of their attendances and admissions. In doing so, an understanding of the use of A & E services and admissions to hospital during standard operating hours and out of hours periods could be derived.
Design
A cross-sectional observational design was adopted utilising routinely collected A & E attendance and hospital admission data of a case managed population from an acute hospital trust in the West Midlands for the period 01.04.10 -31.08.15. Where appropriate, the data was compared with publically available national Hospital Episode Statistics (HES) (Health and Social Care Information System 2014) for the participating Trust and the area for the period 01.04.13 -31.03.14.
Participants
A single NHS Trust within the West Midlands region provided A & E attendance and hospital admission data for the case managed population. The Trust serves an urban population of over 450,000 and sees in the region of 100,000 emergency department visits per year. The Trust also provides community care services and the case management service is delivered within a virtual ward model. The virtual ward model provides multidisciplinary case management using the staffing, systems and daily routines of a hospital ward to deliver preventive hospital admission avoidance care to patients in their own homes (Lewis et al. 2011) .
No direct human participation was required to conduct this study as routinely collected administrative data was utilised in an anonymised format. All recorded A & E episodes for the case managed population within the Trust were included for the period of 01.04.10-31.08.15 with the exception of Understanding the distribution of A&E attendances and hospital admissions for the case managed population: a single case cross sectional study.
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two records for patients who were aged below 18. Since the case management population is only provided for patients over the age of 18, these records were erroneous and consequently excluded.
Data Collection
Anonymised hospital episode statistics for attendance to the accident and emergency department were extracted from the participating Trust's electronic record system. Data for the period 01.04.10-31.08.15 were downloaded into comma-separated value (CSV) files. Variables provided included:
gender, ethnicity, age, attendance date and time, referral source, primary diagnosis, primary investigation, length of stay (admission data) and attendance disposal.
Ethical Considerations
University research ethical approval was granted for this study. Local research and development approval was sought, and a letter of access was granted. Data was provided in an anonymised format in accordance with the Data Protection Act 1997. University data protection guidelines for the collection and storage of research data were followed.
Data Analysis
Analysis was undertaken using Microsoft Office 2015, Excel 15.0 (Microsoft 2015) and SPSS version 22 (IBM 2013) . Descriptive statistics were applied to the whole dataset and where relevant, compared to the publically available HES for the year 2013/14 (Health and Social Care Information System 2014). HES Data for the participating NHS Trust is referred to as 'provider level' and for the local region as 'area level'. Where appropriate, inferential statistics were applied according to the data type. For categorical data, Chi Squared of number association was applied, and for continuous data ttests were conducted, P values were two-sided and less than 0.05 was considered statistically significant. A binary logistic regression was preformed to identify predictive factors for being admitted to hospital. The degree to which various statistical models fitted the observed data was compared using the Nagelkerke R-square value of the all-variable outputs.
Validity, reliability and rigour
Clear description of the process of analysis in the research protocol was an important factor in demonstrating the reliability of the research process (Roberts et al. 2006) . To ensure rigour, the data was analysed by two of the researchers separately and then reviewed by a third. This promoted accuracy, dependability, trustworthiness and consistency. attendances at the provider and area level data respectively but owing to the nature of the data, it is not possible to know how many patients this represents.
RESULTS
Demographics of Attendances
The mean age of case managed patients attending A & E for the period 01.04.10-31. 11am is the single busiest hour in all three populations. The data for the case managed population can be seen in the Heatmap (Figure 2 ). The busiest time for case managed patients' remains between 9am to 5pm. operating hours compared with out-of-hours. Given variation of demand over a 24 hour period, it is not unexpected that foot flow into A & E is lower during the night, when people are sleeping or less active. Therefore, it is important to consider the use of services with regards to time, with respect to different demand across the day. When comparing the hour of arrival, the case managed population follows a similar trajectory to patients at the provider level and the area level (see Figure 3) . Chi squared analyses were conducted to determine whether there was any significant difference between the three populations for the time periods 00:00 -08.59, 09:00 -17:59 and 18:00 -11:59 and indicate that they are statistically significantly different (Χ2 <0.05 for the three way comparison and Χ2
<0.0167 for each of the three pairwise comparisons with Bonferroni correction applied to p value).
Figure 3. Hour of arrival to A&E for patients of the case management programme, the provider level and the area level than any other day of the week, with Tuesday being the lowest (13.01%, 95% CI [11.24, 14.78] ).
Demographics of Admission
Time of admission is not available; however, more patients attending A&E at 11am were then admitted to hospital than any other hour.
Predicting admissions to hospital
In order to conduct binary logistic regression, data were cleaned of the duplicate attendances for the period 01.04.10 -31.08.15. Patients who 'died in the department' were excluded from the data set, and the remaining information was aggregated into 'admitted' and 'not admitted' resulting in 3316 unique patient episodes. Of these, 76.80% were admitted to hospital. The model utilised the following variables: gender, in/out of hours, ethnicity, and referral source.
The Wald statistic, demonstrated that only 'referral source' made a significant contribution to prediction (p<0.005). Nagelkerke's R 2 of 0.199 on a reduced variable model using only referral source indicated that there are other variables accountable for the majority of the variability in the data. Accuracy of data coded presented difficulties when examining the 'ethnicity' and 'presenting condition' variables. Ten per cent of the cases did not record ethnicity in the dataset. Nationally it is well documented that up to 40% of people belonging to minorities could have their ethnicity wrongly recorded in their NHS hospital records (Saunders et al. 2013) . The NHS has been recording ethnicity since 2000 but audits of the quality of the information have focused on completeness rather than accuracy and it is unclear why some hospital records are inaccurate (Saunders et al. 2013) . This has potentially profound implications for the analysis of inequalities in care quality or disease prevalence in different ethnic groups.
DISCUSSION
In examining the 'presenting condition' in the case managed population, more than half the A&E (Hamilton et al. 2016) , may also influence the decision to admit or not if there is inadequate social provision in the community. This phenomenon is well documented in contributing to delayed transfer of care when seeking to discharge patients from hospital (NHS England 2015) and it could be speculated to contribute to the admission rate of case managed patients.
Study Limitations
Owing to the study design, several limitations are present. Firstly, the analysis of secondary data is limited in validity by the quality of the data inputted. The absence of data within certain fields reduces the accuracy of the sample, and reduces the sample size where analysis techniques are unable to compute missing data. Data inputting is prone to human error which can further reduce the accuracy to an unknown extent. Secondly, the application of a single case cross sectional observation study cannot determine causality, only enable description and in some cases identify correlations and relationships. Finally, the coding of variables using categories that 'catch all' make it difficult to truly understand the finer details of patient characteristics and their journey.
CONCLUSION AND RELEVANCE TO CLINICAL PRACTICE
This study has found that within their own population, case managed patients do not proportionally attend A & E more in the out of hours than during service hours, however a greater proportion of case managed patients attend A & E during the hours of 00:00 and 08.59 in comparison to patients at the provider level and area level. A large proportion of attendances of case managed patients occur via the emergency services and a large proportion of these attendances are converted to admissions.
Understanding the pattern of attendances and admissions for this highly complex patient group and the possible causes of these patterns could guide better care provision across all sectors and services, which this patient group may access. This level of understanding can only be achieved with accurate and complete data that is accessible for analysis. Data that is also integrated across care services would be beneficial; this study was only possible due to the provision of both acute and community services by a single organisation. This data would not be easily retrievable if a different provider delivered the case management programme.
Summary Statement
What does this paper contribute to the wider global nursing community?
 The study should contribute to the evidence base on the impact that restricted hours primary/community care services have on A & E attendances and hospital admissions.
 The research should be used to inform the design of case management services and out of hours provision for patients with long-term conditions.
 The data issues identified reinforce the need for improved nursing data metrics, accurate NHS information systems and the greater use of objective data to appraise nursing services.
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